Mr. Galloway 
Biology 10th 
Ch 3 Notes / Study Guide – Biochemistry
PowerPoint Presentation can be viewed or downloaded on the website:  www.soulcare.org



* READ THESE NOTES CAREFULLY & MEMORIZE TERMS EARLY!
* ALSO READ THE POWER POINT & STUDY ANY DIAGRAMS!

Section 3-1  Water
Aqueous (Water) Solutions are crucial for the chemical reactions of living things.
Earth’s Distance from the Sun is perfectly designed for water.

- Closer to the sun and water would boil off of earth


- Farther away and water on Earth would freeze.

Polarity = uneven pattern of electrical charge in molecules such a water.


- Water’s biological functions stem from its polar chemical structure.


- The covalent bond sharing  of electrons between O and H is not equal.


- Oxygen has 8 positive protons to attract the electrons closer than hydrogen’s one.


- The O and H atoms are bonded at an angle, which enhances the polar pattern.

- The polar structure makes water a very effective solvent, for other polar substances.



(sugars, proteins, and ionic compounds like NaCl)


- Ionic compounds in water tend to dissociate into free ions for other chemical reaction.


(dissolved ionic compounds are in all aqueous solutions of living things, 



  and are critical to normal operation of body/cell systems)



(Example: Na+ and Cl- ions are vital to nerve and muscle cell functions)

Hydrogen Bonding = the type of bond attracting water molecules to one another.


- The positive region of one water molecule is attracted to the negative of another.


- It is a weak bond, that’s easily broken, yet strong enough to produce two special forces:

* Cohesion = attractive force between particles of the same kind (water to water).



(Ex: thin “skin” on the surface of water that spiders walk upon)

* Adhesion = attractive force between unlike substances, like capillarity in plants.

   Capillarity allows water to move upward through narrow tubes like plants.


(The water molecules are attracted by the sides of the tube and pulled upward.)

Temperature Moderation:  Water helps maintain homeostasis!


- Water changes temperature slowly, since it must gain or lose a large amount of energy.


- When heated, most of the initial thermal energy simply breaks the hydrogen bonds.

   Only after these bonds are broken do the molecules increase in motion and temperature.


- Human body is 70% water, which helps keep us from getting too hot or cold.

Section 3-2 Carbon Compounds
Organic Compounds = contain carbon atoms covalently bonded to other elements.


- A carbon atom has four electrons in the outer energy level.


- So it can form four covalent bonds with other elements.


- They form either straight chains, branched chains, or rings.


- The covalent bonds can be the sharing of single, double, or triple pairs of electrons.



* This is shown by corresponding lines (-) (=) in chemical shorthand.
Functional Groups = clusters of atoms in a molecule, which influence the properties of that molecule.  It is the structural building block that determines the characteristics of that compound.

* The hydroxyl group (-OH) is one that is important to living things.

An alcohol = an organic compound with a hydroxyl group attached to one of its carbon atoms.


* The hydroxyl group makes the alcohol a polar molecule.


* So alcohols are similar to water in being able to form hydrogen bonds.


* Some alcohols are poisonous to cells ethanol (wine) and methanol (wood alcohol)

* Some are needed by organisms to carry out life processes (glycerol).
Large Carbon Molecules:


Monomers = small, simple carbon molecules


Polymers = complex carbon molecules composed of many monomers linked together.

Macromolecules = Large polymers



* Condensation reaction = the chemical reaction, which links monomers.



    (A water molecule is produced in the condensation reaction.)



* Hydrolysis is the reverse reaction & breaks down complex molecules.



   (Hydrolysis uses water to break the bonds of polymers).

Energy Currency:


* Life processes require a constant supply of energy.


* The energy is available to cells in the form of chemical energy in certain compounds.


* ATP (Adenosine Triphosphate) is a very important energy compound for cells.

* When the covalent bond of the third phosphate group (-PO4-) is broken, it releases much more energy than was required to break the bond. 

- Like a car using gasoline, little energy is used to pump the gas in, but when it burns, it releases much more energy for the car to run.

* This energy is used by the cell to drive chemical reactions for the cell to function.


* The hydrolysis of ATP yields ADP (Adenosine Diphosphate) (“Di” = two phosphates)
Section 3-3 Molecules of Life – 

Four main classes of essential organic compounds.

*Carbohydrates, lipids, proteins, and nucleic acids.


* All are built from C, H, O, yet each compound has unique properties.


* The atoms merely occur in different ratios.

1. Carbohydrates = organic compounds composed of C, H, O.

* The ratio is about two H per one O, while the C atoms vary.


*  Carbohydrates exists as Monosaccharides, disaccharides, or polysaccharides.


a. Monosaccharides = a monomer of a carbohydrate. (a simple sugar)


* Most common are glucose, fructose, and galactose.

* They all have the same formula C6H1206, yet each has a different structure, which determine slightly different properties of the compounds.


* Isomer – compounds with the same formula but different forms.


* Glucose is the main source of energy for cells.


* Fructose is found in fruits and is the sweetest of the monosaccharides.


* Galactose is found in milk.

 b.Disaccharides = two monosaccharides combined by a condensation reaction.

* Table sugar is a double sugar composed of fructose and glucose.

  c. Polysaccharide = complex molecule composed of three or more monosaccharides.


* Glycogen = a polysaccharide used by animals to store glucose.


    It consist of 100’s of glucose molecules strung in a complex branched chain.

 * Starch = polysaccharide used by plants to store glucose.

2. Proteins = organic, macromolecule compounds composed mainly of C, H, O, N.

* Amino Acids = the monomer building blocks of proteins.


* There are 20 basic amino acids, which all share a basic structure.


* Each w/ central C atom, covalently bonded to four other atoms (or functional groups).


  1. Single Hydrogen atom
2. Carboxyl group – COOH
 3. Amino Group –NH2

  4. R Group, which is the main difference among the different amino acids.


- The R group can be as simple as a single hydrogen or more complex.

- Different R group gives it a different shape & allows it to do different roles.

* Dipeptide = two amino acids form a covalent bond in a condensation reaction.

* Peptide Bond = the covalent bond between the amino acids.


* Polypeptide = many amino acids bonded together one at a time.


* Protein = one or more polypeptides.

* Some proteins have hundreds of amino acids, bent and folded upon themselves, due to hydrogen bonding among the amino acids.


* Protein shape determines its function, and the shape can changed by conditions.


    (Heat turns egg white from clear and runny, to stiff and opaque.)

* Enzymes (most are proteins)  Enzyme reactions depend on a physical fit between the enzyme molecule and the substrate (the reactant being catalyzed).  The linkage with an enzyme probably causes the weakening of chemical bonds in the substrate, which reduces the activation energy.


- Change in temperature or pH of the solution affects the enzyme’s effectiveness.

3. Lipids = large non-polar organic molecules that do not dissolve in water.


* Lipids store more energy than other organic molecules, due to many C-H bonds


* Fatty Acids = unbranched carbon chains that make up most lipids.

* The ends of the fatty acid molecule have very different properties.


    The carboxyl end (-COOH) is polar and attracted to water  (hydrophilic).


    The hydrocarbon end (C-H) is nonpolar and called hydrophobic.


* Unsaturated lipids – have one or more pairs of carbon atoms joined by double bonds.


   Saturated lipids have no double bonds between their carbon atoms.



Complex Lipids: three classes of lipids important to living organisms


a. Triglycerides = 3 molecules of fatty acid joined to 1 of the alcohol glycerol.


b. Phospholipids = have 2 rather than 3 fatty acids joined by the glycerol.

- Cell membranes are composed of a bilayer made from a double row of phospholipids, arranged with their hydrophobic “tails” facing each other.  Since lipids do not dissolve in water, the membrane is a barrier between the inside and outside of the cell.
c. Wax = a type of structural lipid, consisting of a long fatty-acid chain joined to a long alcohol chain.


* Steroids = lipids that are NOT composed of fatty acids, but of four fused carbon rings.



Each carbon ring has various function groups attached to it.



Many animal hormones, like testosterone are steroids.

4. Nucleic Acids = very large and complex molecules that store information in the cell.

* Similar to a computer’s binary code of zeros and ones.


* Nucleic acids use four compounds to store hereditary information.


* The order of arrangement of these four determines the code.

* DNA = Deoxyribonucleic Acid, contains the information for all cell activities, including cell division.  (( Designed Not Accidental)


* RNA = Ribonucleic Acid, stores and transfers information for making proteins.


* Both DNA and RNA are polymers, composed of thousands of linked monomers.


* Nucleotides are the monomers.  Each is composed of three main components:


  a. Phosphate group


  b. Five-carbon sugar


  c. Ring-shaped nitrogen base
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